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(54) Tape automated bonding type semiconductor device 



(57) A flexible resin substrate (2) with a device hole 
(2a) at the center thereof is formed wiring leads (3) with 
copper foil on the back side face. A tape carrier having 
such construction forms substrate of a package. The wir- 
ing leads (3) are formed to extend from the back side 
face of the flexible resin substrate (2) into a device hole 
(2a). The extended portions of the wiring leads (3) are 
stepped within the device hole (2a) to form the inner 
leads (3a). On the other hand, the wiring leads (3) have 
lands (3b) provided greater width than other portions at 
the portions located on the back side face of the flexible 
resin substrate (2). A semiconductor chip (1) is formed 
with bump elements of Au or so forth, on the surface side 
face and oriented directing the surface where the bump 



electrodes are formed downwardly and arranged within 
the device hole (2a). The bump electrodes are connected 
to the inner leads (3a) of the tape carrier by batch bond- 
ing. On the other hand, the lands (3b) are arranged in a 
form of grid array. Solder balls are fixed on respective 
lands (3b) to form bumps (5). Also, an insulative resin 
layer (6) covers the back side face of the tape carrier 
except for the lands (3b). A sealing resin (moid resin) (4) 
is formed filling the device hole (2a) and completely cov- 
ers the semiconductor chip (1) and further covers in a 
uniform thickness to cover over all area of the flexible 
resin substrate (2) except for the peripheral edge portion. 
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Description 

The present invention relates to a semiconductor 
device of a BGA (Ball Grid Array) structure employing a 
tape carrier. 

In the recent years, function and performance of 
Office Automation equipment and personal equipment 
are progressively increasing. In such equipments, reduc- 
tion of weight and down-sizing are promoted. Therefore, 
there is a strong demand for a semiconductor device to 
be assembled in these equipments to increase number 
of pins and to decrease chip size. Development for sat- 
isfying such demand has been actively progressed. For 
example, in case of a plastic QFP (Quad Flat Package) 
type semiconductor device, according to increasing of 
number of pins and decreasing of the chip size, lead pitch 
in installation of a printed circuit board is reduced from 
0.65 mm to 0.5 mm. Furthermore, the semiconductor 
device having the lead pitch of 0.4 mm has been put into 
manufacturing. 

However, when attempt is made to obtain a semi- 
conductor devices with a large number of pins, in the 
order of 300 to 400 pins without causing increasing of 
the chip size of the semiconductor device, it becomes 
necessary to further narrow the lead pitch and lead 
width. For this purpose, it becomes inherent to certainly 
provide co-planarity (flatness of the lead) at higher pre- 
cision and to enhance accuracy in formation of solder 
electrodes of jthe printed circuit board. However, in the 
current technology of manufacturing, it is difficult to sta- 
bly and reliably mount the semiconductor device having 
the lead pitch of 0:3 mm in manufacturing base. 

Therefore, in place of arranging of pins in a line along 
the peripheral edge at the peripheral portion of the pack- 
age, such as the QFP type semiconductor device and so 
forth, package structure called PGA (Pin Grid Array), in 
which pins are arranged two-dimensionally on the pack- 
age surface, and LGA (Land Grid Array), becomes to be 
used. Furthermore, recently, there has been proposed a 
package structure, in which solder balls are arranged at 
the side of the semiconductor device for connecting the 
electrodes of the printed circuit board and the electrodes 
of the semiconductor device so as not to use the pins 
and thus to improve mounting ability. The semiconductor 
device called BGA having such type of package structure 
has been known in U. S. Patent No. 5,216,278. 

Fig. 1 is a section showing the conventional BGA 
type semiconductor device. As shown in Fig. 1. a glass 
epoxy substrate 7 having wiring on both surface is 
employed as a substrate of a package. On the central 
portion of the glass epoxy substrate 7, a mounting mem- 
ber 10 is arranged On the mounting member 10. a sem- 
iconductor chip 1 is arranged. On the peripheral edge of 
the glass epoxy substrate 7 except for the portion where 
the mounting member 10 is arranged, wiring leads 8 are 
formed. On the other hand, on the back surface of the 
glass epoxy substrate 7, lands (not shown) are formed 
in a form of a grid array. The wiring leads 8 on the upper 
surface of the substrate 7 and the lands on the back sur- 



face are connected via through hdes 9 formed in the 
substrate 7. Bumps 5 constituted of the solder balls are 
formed on the lands. On the other hand, the electrode 
pads of the semiconductor chip 1 and the wiring leads 8 

5 are connected by means of bonding wires 1 1 of Au thin 
wire or so forth. Also, by covering the upper surface of 
the glass epoxy substrate 7 by a seal resin 4, the wiring 
leads 8, the semiconductor chip 1 , the bonding wires 1 1 
and so forth are sealed and isolated from the external 

w atmosphere. 

In the BGA type semiconductor device constructed 
as set forth above, the external terminal are arranged on 
the plane, namely two dimensional ly. Therefore, in com- 
parison with the QPF type semiconductor device; in 

75 which the pins are arranged in-line, interval between the 
pins, namely the interval between the bumps can be 
made wider to reduce load in mounting, if the pins of the 
semiconductor device are increased. 

However, in the foregoing BGA type semiconductor 

20 device, since the package substrate 7 is formed of glass 

epoxy, adhesion ability between the glass epoxy sub- / 
strata 7 and the sealing resin 4 is low. For instance, in 
the moisture absorption test by a PCT (Pressure Cooker 
Test) after assembling of the semiconductor device, a 

2,5 problem is encountered in the tendency of permitting 
penetration of the moisture through the interface 
between the glass exopy substrate 7 and the sealing 
resin 8. Furthermore, glass epoxy substrate 7 per se. on 
which the semiconductor chip lis arranged, has a nature , 

3Q to permit penetration of the moisture through the end sur- 
face. Therefore, due to low moisture resistance, the t 
range of application of such semiconductor device is 
quite limited. 

Also, in the conventional BGA type semiconductor 
35 device, since a rigid substrate, such as glass epoxy, is ' 
used as the package substrate, it can achieve relative 
low productivity. Furthermore, since it is required to use 
the substrate having wiring on both side surfaces and 
the wiring patterns on both side surfaces have to be con- 
40 nected via through holes, production cost of the sub- 
strate becomes high. 

On the other hand, when a ceramic substrate is 
employed as the package substrate in place of the glass 
epoxy, moisture resistance can be improved. However, 
45 since the ceramic substrate is expensive, application 
may be limited in the viewpoint of the cost 

It is a first object of the present invention to provide 
a tape carrier type semiconductor device which has high 
sealing ability oia sealing resin and thus has high rnois- 
so ture resistance. 

A second object of the present invention is to provide 
a BGA type semiconductor device which can be pro- 
duced at low production cost 

A third object of the invention is to provide a semi- 
55 conductor device which has high reliability and can be 
stably mounted an a printed circuit board in mas-produc- 
tion. 

A tape carrier type semiconductor device according 
to the present invention, comprises: a flexible resin sub- 
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strate having a first surface and a second surface. The 
flexible resin substrate has a device hole at the center 
thereof. Wiring leads are formed on the second surface 
of thef lexibie resin substrate. The wiring leads have Inner 
leads formed at the portion extended into the device hole 5 
and lands formed on the second surface of the flexible 
resin substrate. Said lands are arranged in a form of grid 
array form. A semiconductor chip has electrodes con- 
nected to the inner leads and is arranged within the 
device hole. Bumps are formed on the lands. Sealing 10 
resin covers at least a surface of the semiconductor chip 
where the electrodes are formed, and inner leads. Said 
sealing resin is deposited oh a part of the first surface of 
the flexible resin substrate in a uniform thickness, and 
filling the device hole. 75 

The semiconductor device may have an insulative 
resin layer covering the second surface of the flexible 
resin substrate except for the bumps. 

Also, in the semiconductor device, the sealing resin 
may cover the overall surface of the semiconductor chip. 20 

Furthermore, in the semiconductor device, the seal- 
ing resin may have a central projecting portion projecting 
beyond the insulative resin layer in the device hole. The 
surface of the central projecting portion lies between a 
plane where the tip ends of the bumps lie and the surface 25 
of the insulative resin layer. . 

Also, in the semiconductor device, the sealing resin 
may cover the flexible resin substrate from the first sur- 
face to the second surface across a side between the 
first and second surface at a plurality of portions of the 30 
peripheral edge portion of the flexible resin substrate. 

In addition, in the semiconductor device, the sealing 
resin may have corner projecting portions projecting 
from the insulation resin layer at the back side face of the 
flexible resin substrate. A plane, on which the surface of 35 
the corner projecting portions lie, lies between a plane, 
on which tip ends of the bumps lie and a surface of the 
insulative resin layer. 

The semiconductor device according to the present 
invention can be fabricated by employing an inexpensive 40 
three layer and one metal type carrier tape, in which a 
copper foil is bonded on the flexible film employing a 
bond, as the package substrate. Also, process steps of 
through hole plating and so forth, become unnecessary. 
Therefore, the shown embodiment of the tape carrier 45 
type 8GA semiconductor device according to the 
present invention can be produced at low cost Further- 
more, since the shown embodiment can be produced by 
applying an already established production means as a 
TCP (Tape Carrier Package) technology, substantially as so 
is, any particular investment is not required while quite 
high mas-productivity is achieved for permitting further 
reduction of the production cost. 

Furthermore, in the shown embodiment, since the 
semiconductor chip is completely covered with the seal- ss 
ing region (mold resin), penetration of moisture can be 
completely prevented to remarkably improve moisture 
resistance. 



Furthermore, since the sealing resin covers overall 
area except for the peripheral edge of the first surface of 
the flexible resin substrate, a rigidity of the seal resin is 
provided for the semiconductor device for reinforcement. 
Accordingly, the shown embodiment of the semiconduc- 
tor device assures to have sufficient rigidity without 
employing any other reinforcement material to facilitate 
handling. Also, by the sealing resin, co-planarity of the 
bumps can be certainly maintained. This facilitates 
mounting of the semiconductor device on the printed cir- 
cuit board. 

When the sealing resin covering the first surface of 
the flexible resin substrate forms corner projecting por- 
tions projecting downwardly at the four corners or four 
edges of the flexible resin substrate, and/or a central pro- 
jecting portion projecting downwardly from a device hole 
at the center portion of the flexible resin substrate, obliq- 
uity of the semiconductor device or the printed circuit 
board, which can be caused upon mounting of the sem- 
iconductor device onto the printed circuit board, can be 
prevented for avoiding excessive deformation of the 
bumps due to local concentration of the load. Thus, a 
predetermined distance between the electrodes on the 
printed circuit board and the lands can be maintained. 
Also, shorting between the electrodes can be success- 
fully prevented. Therefore, such semiconductor device 
can be mounted on the printed circuit board with high 
reliability. 

Furthermore, in the present invention, since the 
external terminals are arranged in a form of grid array, 
the internal between the external terminals can be wid- 
ened or greater number of external terminals may be 
extracted. Therefore, mounting on the printed circuit 
board can be further facilitated. 

The present invention will be understood more fully 
from the detailed description given herebelow and from 
the accompanying drawings of the preferred embodi- 
ment of the invention, which, however, should not be 
taken to be limitative to the present invention, but are for 
explanation and understanding only. 

In the drawings: 

Fig. 1 is a section showing the conventional BGA 
type semiconductor device; 

Fig. 2 is a section showing the f irst embodiment of 
a semiconductor device according to the present 
invention; 

Fig. 3 is a plan view of the first embodiment of th 
semiconductor device of Fig. 2; 
Fig. 4 is a bottom view of the first embodiment of the 
semiconductor device of Fig. 2; 
Fig. 5 is a plan view showing the second embodi- 
ment of a semiconductor device according to the 
present invention; 

Fig. 6 is a section taken along a line AO A' in Fig. 5; 
and 

Fig, 7 is a section showing the third embodiment of 
a semiconductor device according to the present 
invention. 
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The preferred embodiments of the present invention 
will be discussed hereinafter in detail with reference to 
the accompanying drawings, particularly to Figs. 2 to 7. 
In the following description, numerous specific details 
are set forth in order to provide a thorough understanding 5 
of the present invention. It will be obvious, however, to 
those skilled in the art that the present invention may be 
practiced without these specific details. In other 
instance, well-known structures are not shown in detail 
in order to unnecessary obscure the present invention, to 

Fig. 2 is a section showing the first embodiment of 
a semiconductor device according to the present inven- 
tion, Fig. 3 is a plan view and Fig. 4 is a bottom view 
thereof. 

At first, discussion will be given for the internal struc- is 
ture of the semiconductor device. As shown in Fig. 2, a 
flexible resin substrate 2 formed from a polyimide film or 
so forth, is provide with a device hole 2a at the central 
portion thereof. On the back side surface (second sur- 
face) of the flexible resin substrate 2, wiring leads 3 of 20 
copper foils are formed. A tape carrier (flexible resin sub- 
strate 2 and the wiring leads 3) of the construction set 
forth above is used as a substrate of a package. 

Th wiring leads 3 are formed to extend from the 
back side surface of the flexible resin substrate 2 into the 25 
device hole 2a. The extended portions of the wiring leads 
3 are stepped upwardly to form inner leads 3a. The outer <~ 
ends and the intermediate portions of the wiring leads 3 
mating the back side surface of the substrate 2<are 
formed with lands 3b having greater width than the 30 
remaining portions. On the lands 3b, solder balls are • 
fixed to form bumps 5. A insulative resin layer 6 covers 
the backside surface (wiring lead forming surface) of the 
tape earner except for the portions, on which the lands 
3b are formed. , 35 

A semiconductor chip 1 is formed of bump elec- 
trodes 1 a of Au or so forth on the surface. The semicon- 
ductor chip 1 is oriented to direct the surface where the 
bump electrodes 1 a downwardly and arranged within the 
device hole 2a. The bump electrodes 1 a of the semicon- 40 
ductor chip 1 are connected to the inner leads 3a of the 
tape carrier by way of batch bonding. Thus, the semicon- 
ductor chip 1 is supported on the inner leads 3a. 

As shown in Fig. 4, while the insulative resin layer 6 
covers the back side surface of the flexible resin sub- 45 
strate 2, the bumps 5 formed on the lands 3b are exposed 
from the insulative resin layer 6, in a form of grid array. 

As shown in Rg. 3, a sealing resin 4 is deposited in 
a uniform thickness to cover overall area except for the 
peripheral portion on the upper surface (first surface) of so 
the flexible resin substrate 2 for covering the semicon- 
ductor chip 1 disposed within the device hole 2a of the 
flexible resin substrate 2. Also, the sealing resin 4 fills up 
the device hole 2a and extends to the back side surface 
of the flexible resin substrate 2 in the height to lay on the ss 
common plane to the insulative resin layer 6. Therefore, 
the semiconductor chip 1 is completely covered by the 
sealing resin 4. 



The shown embodiment of the tape carrier type BGA 
semiconductor device constructed as set forth above 
can be produced with employing an inexpensive three 
layer and one metal type tape carrier which is formed by 
bonding the copper foil on the flexible film by a bond, as 
the package substrate. Also, process steps of through 
hole plating and so forth become unnecessary. There- 
fore, the shown embodiment of the tape carrier type BGA 
semiconductor device according to the present invention 
can be produced at low cost. Furthermore, since the 
shown embodiment can be produced by applying an 
already established production means as a TCA (Tape 
carrier Package) technology, substantially as is, any par- 
ticular investment is not required while quite high mas- 
productivity is achieved for permitting further reduction 
of the production cost 

Furthermore, in the shown embodiment since the 
semiconductor chip 1 is completely covered with the 
sealing resin (mold resin) 4, different from the conven- 
tional BGA type semiconductor device, penetration of 
moisture can be completely prevented to remarkably 
improve moisture resistance. 

Furthermore, since the sealing resin 4 covers overall _ 
area except for the peripheral edge of the upper surface 
of the flexible resin substrate 2, a rigidity of the seal resin, 
4 is provided for the semiconductor device for reinforce- 
ment. Accordingly, the shown embodiment of the semi- 
conductor device assures to have sufficient rigidity 
without employing any other reinforcement material. 
Thus, it becomes possible to pre/ent deformation of the 
tape carrier with simple construction, and facilitates han- 
dling. Also, by the sealing resin, co-planarity of the 
bumps 5 can be certainly maintained. This facilitates 
mounting of the semiconductor device on the printed cir- 
cuit board, and can be mounted together with other con- 
ventional surface mount type semiconductor devices, 
such as QFP type semiconductor devices or so forth. 

On the other hand, in the semiconductor device of 
the shown embodiment, since the bumps 5 serving as 
external terminals are arranged in a form of the grid array, 
in comparison with the prior art case where the external 
terminals are arranged in a line along the peripheral 
edge on the peripheral portion of the package, the inter- 
val between the external terminal can be set much more 
wider than the prior art case, if the member of the exter- 
nal terminals at the size of the package is same as the 
prior art case. For instance, assuming that the number 
of the external terminals (bumps 5) is 300 to 400, the 
pitch of the bumps 5 can be widened to be 1 to 1 .5 mm. 
This makes mounting on the printed circuit board easier. 
On the other hand, by making the pitch of the external 
terminals and the package size the same, further greater 
number of external terminals can be extracted. 

Next, the second embodiment of the semiconductor 
device according to the present invention will be dis- 
cussed. 

Rg. 5 is a plan view showing the second embodi- 
ment of the semiconductor device according to the 
present invention, and Rg. 6 is a section taken along line 
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AOA* of Fig. 5. In Figs. 5 and 6, like elements to those in 
Figs. 2 to 4 will be represent like reference numerals and 
detailed description will be neglected for avoiding redun- 
dancy to keep the disclosure simple enough to facilitate 
clear understanding of the invention. 5 

As shown in Figs. 5 and 6, the shown embodiment 
is differentiated from the first embodiment as illustrated 
in Fig. 3, in that the sealing resin 4 is deposited in the 
uniform thickness to cover overall area except for the 
peripheral edge portion of the flexible resin substrate 2 10 
for covering the semiconductor chip 1 , and in addition to 
cover four corners 12 on the upper surface of the flexible 
resin substrate 2. 

As shown in Fig. 6. the sealing resin 4 extends from 
the upper surface of the substrate 2 to the back side sur- 15 
face through the lateral side surface at each of the four 
corners 12 of the flexible resin substrate 2 and covers 
the edge portion of the wiring lead 3 forming surface. At 
the four corners, the sealing resin 4 is slightly projected 
over the surface of the insulative resin layer 6 to form 20 
comer projecting portions 4b. On the other hand, in the 
first embodiment shown in Fig. 2, the sealing resin 4 is 
filled in the device hole 2a to lay the lower surface on the 
common plane to the surface of the insulative resin layer 
6 as set forth above. In contrast to this, in the shown 25 
embodiment, the surface of the sealing resin 4 exposed 
through the device hole 2a is slightly projected beyond 
the surface of the insulative resin layer 6 to form a central 
projecting portion 4a. The surface of the central project- 
ing portion 4a is formed in flat. The fiat surface of the 30 
central projecting portion 4a lays on the common plane 
to the corner projecting portions 4b. The common plane, 
on which the flat surface of the central projecting portion 
4a and the corner projecting portions 4b lie, is positioned 
at the intermediate height position between the height 35 
position where the surface of the insulative resin layer 
lies and the height portion where the tip ends of the 
bumps 5 lie. 

With the second embodiment constructed as set 
forth above, when the semiconductor device is mounted 40 
on the printed circuit board, even if the semiconductor 
device or the printed circuit board lies in oblique, local 
concentration of load to a part of bumps can be success- 
fully prevented. Thus, occurrence of shorting or so forth 
due to excessive deformation of the bump can be 45 
reduced. 

While the shown embodiment is formed with both of 
the central projecting portion 4a and the corner project- 
ing portions 4b, both projections are not always neces- 
sary but either one of the projections may also work. On so 
the other hand, in addition to the corner projecting por- 
tions 4b, or in place of the corner projecting portions 4b. 
in at least one of respective edge portions of the flexible 
resin substrate 2. the sealing resin 4 may be extended 
to the wiring lead forming surface to form the projection ss 
similar to the corner projecting portions 4b at the lower 
portion of the four edges. 



Next, the third embodiment of the semiconductor 
device according to the present invention will be dis- 
cussed. 

Fig. 7 is a section showing the third embodiment of 
the semiconductor device according to the present 
invention. Even in Fig. 7, the like elements to those in 
Figs. 2 to 4 will be represented by like reference numerals 
and the detailed description thereof will be neglected. 

As shown in Fig. 7, the shown embodiment is differ- 
entiated from the first embodiment shown in Figs. 2 to 4 
in that the back side surface (the surface where the elec- 
trode bumps 1a are not formed) of the semiconductor 
chip 1 is not covered by the sealing resin 4 but exposed 
externally. 

With the third embodiment constructed as set forth 
above, since a heat radiation plate (not shown) or so forth 
can be directly contacted to the back side surface of the 
semiconductor chip 1 , it is facilitated to prevent elevation 
of the thermal resistance even in the high performance 
semiconductor device which has large heat generation. 

It should be noted that the shown embodiment has 
the semiconductor chip, back side surface of which is 
exposed, and thus is lower in moisture resistance in com- 
parison with the first and second embodiments, in which 
the semiconductor chip 1 is completely isolated from 
external environment by the sealing resin 4. Accordingly, 
in case of the application required high moisture resist- 
ance, the first and second embodiment of the semicon- 
ductor device may be selectively used. 

The present invention is not limited to the first to third 
embodiment as set forth above and various modifica- 
tions are possible without departing from the principle of 
the invention. For instance, while the solder balls are 
employed as bumps in the shown embodiment, other 
material can be employed for forming the bumps. For 
example, copper balls and so forth coated by solder can 
be employed. Also, in place of the bumps formed on the 
surface of the semiconductor chip, an aluminum pad may 
be formed so that the inner leads of the tape carrier may 
be bonded thereto. 

Claims 

1. A tape carrier type semiconductor device compris- 
ing: a flexible resin substrate (2) having a first sur- 
face and a second surface and a semiconducter chip 
(1) mounted to said flexible resin substrate (2), 
characterized in that 

said flexible resin substrate (2) has a device 
hole (2a) at the center thereof; 

characterized by further comprising: 
wiring leads (3) formed on said second sur- 
face of said flexible resin substrate (2), said wiring 
leads having inner leads (3a) formed at the portion 
extended into said device hole (2a) and lands (3b) 
formed on said second surface of said flexible resin 
substrate (2), which lands (3b) are arranged in a 
form of grid array form, said semiconducter chip (1) 
having electrode connected to said inner leads (3a) 
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and being arranged within said device hole (2a); 
bumps (5) formed on said lands (3b); and 
sealing resin (4) for covering at least a sur- 
face of said semiconductor chip (1 ) where said elec- 
trodes are formed, and inner leads (3a). deposited 5 
on a part of said first surface of said flexible resin 
substrate (2) in a uniform thickness, and filling said 
device hole (2a). 

2. A semiconductor device as set forth in claim 1 , char- 10 
acterized by further comprising an insulative resin 
layer (6) covering the second surface of said flexible 
resin substrate (2) except for said bumps (5). 

3. A semiconductor device as set forth in claim 1 or 2, is 
characterized in that said sealing resin (4) covers the 
overall surface of said semiconductor chip (1). 

4. A semiconductor device as set forth in claim 2 or 3, 
characterized in that said sealing resin (4) has a cen- so 
tral projecting portion (4a) projecting beyond said 
insulative resin layer (6) in said device hole (2a), the 
surface of said central projecting portion (4a) lies 
between a plane where the tip ends of said bumps 

(5) lie and the surface of said insulative resin layer 25 

(6) . 

5. A semiconductor device as set forth in any one of 
claims 1 to 4, characterized in that said sealing resin 

(4) covers said flexible resin substrate (2) from the so 
first surface to the second surface across a side sur- 
face between said first and second surface at a plu- 
rality of portions of the peripheral edge portion of 
said flexible resin substrate (2). 

35 

6. A semiconductor device as set forth in claim 5, char- 
acterized in that said sealing resin (4) has corner 
projecting portions (4b) projecting from said insula- 
tion resin layer (6) at the back side face of said flex- 
ible resin substrate (2), and a plane, on which the 40 
surface of said corner projecting portions (4b) lie, 
lies between a plane, on which tip ends of said 
bumps (5) lie and a surface of said insulative resin 
layer (6). 

45 
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FIG. 5 
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(54) Tape automated bonding type semiconductor device 



(57) A flexible resin substrate (2) with a device hole 
(2a) at the center thereof is formed wiring leads (3) with 
copper foil on the back side face. A tape carrier having 
such construction forms substrate of a package. The 
wiring leads (3) are formed to extend from the back side 
face of the flexible resin substrate (2) into a device hole 
(2a). The extended portions of the wiring leads (3) are 
stepped within the device hole (2a) to form the inner 
leads (3a). On the other hand, the wiring leads (3) have 
lands (3b) provided greater width than other portions at 
the portions located on the back side face of the flexible 
resin substrate (2). A semiconductor chip (1) is formed 
with bump elements of Au or so forth, on the surface 
side face and oriented directing the surface where the 



bump electrodes are formed downwardly and arranged 
within the device hole (2a). The bump electrodes are 
connected to the inner leads (3a) of the tape carrier by 
batch bonding. On the other hand, the lands (3b) are 
arranged in a form of grid array. Solder bails are fixed on 
respective lands (3b) to form bumps (5). Also, an insula- 
tive resin layer (6) covers the back side face of the tape 
carrier except for the lands (3b). A sealing resin (mold 
resin) (4) is formed filling the device hole (2a) and com- 
pletely covers the semiconductor chip (1 ) and further 
covers in a uniform thickness to cover over all area of 
the flexible resin substrate (2) except for the peripheral 
edge portion. 



FIG. 2 



CO 

< 

CO 

o> 

CO 




Q_ 
LD 



Primed by Xerox (UK) Business Services 
2.15.12/3.4 



EP 0 704 896 A3 



j^)/ OfZ eanPatem EUROPEAN SEARCH REPORT 


Application Number 

EP 95 11 4794 


DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation o( document with indication, where appropriate, 
o* relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (Int.Cl.6) 


X 
Y 

A - 

Y 
X 


PATENT ABSTRACTS OF JAPAN 
vol. 013, no. 147 (E-741), 11 April 1989 
-& \JP 63 307762 A (MITSUBISHI ELECTRIC 
C0RP) ; 15 December 1988, 

* abstract; figure 3 * 

PATENT ABSTRACTS OF JAPAN 

vol.. 018. no. 403 (E-lSck), 27. July 1994 

JP 06 120296 A ( HITACHI' LTD ; OTHERS : 
i01). 28 April 1994, 

* abstract * 

US 5 291 062 A ( HIGGINS I'll LEO M) 1 March 
1994 

* column 2. line 1 - line 23; figure 2 * 

PATENT ABSTRACTS OF JAPAN ' 

vol . 018. no. 673 CE-1647K 19 December 

1994 f ' , 

-& JP 06 268 10 1 A * (HITACHI LTD), 22 . 

September 1994, *- 

* abstract; figures 16-18 * 


1-3 

4 

5 

1-3 
4 

+ 

1,3,5 
•> 


H01L23/31 
H01L23/495 

* 

- 
i 

* 

-J 

4 


TECHNICAL Ft£LOS 
SEARCHED (tm.Cl.6) 


H01L 


The present search report has been drawn up for ail claims 


Place of search Oats of completion ot me search Examiner 

THE HAGUE 16' February 1998 Zeisler, P 


CATEGOR Y OF CITED DOCUMENTS T • theory or principle underlying the invention 

E : earlier patent document but published on/ or 
X : particularly relevant rf taken atone after the filing date 
Y : particularly relevant if combined with another D " document cited in the application 
document ot the same category L : document cited tor other reasons 

A : technological background 

O - non-written disclosure & ' member of the same patent ramify, corresponding 
P : intermediate document document 



